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INTRODUCTION 
NematodBB are a diversi-fied group o-f lower 
invertebrates occurring in large numbers and 
inhabiting almost every possible type o-f habitat. 
They may be categorized on the basis o-f their -feeding 
habits as bacteriophagous, saprophagous, plant para-
sitic or phytophagous and predaceous or carnivorous. 
The plant parasitic nematodes have attracted more 
attention because o-f the extensive damage they cause 
to crops of economic importance and are coj^idered a 
limiting -factor in agricultural production. 
A substantial amount o-f research has been done 
on nematode taxonomy primarily because the subject is 
in its infancy. However, the economic importance o-f 
pest nematodes gradually led to diversification of 
research programmes to include ecology, physiology, 
biology, control etc., and now a substantial amount 
of in-formation has accumulated on these aspects. 
Studies on nematode behaviour, however, have not 
recieved much attention. The pioneering works o-f 
Klingler <1958; '59; '63; '65; '78>; Wallace (1958; 
'60; '61; '69>; Crol1 (1967a, b, c; '69; '70; '72; 
'75a, b; '76 a, b, c ) ; Green (1966; '67; '71; '80) 
have shown that nematodes have a wide behavioural 
repertoire. In India, the earliest works on nematode 
behaviour were those o-f Jairajpuri et_ aJL- <1974; 
'77; '7S> and Azmi ?< Jairajpuri <1976; '77a, b, c, d; 
'79? '81) where they studied movement patterns, 
locomotory and attraction behaviour of Hoplolai mus 
i ndi CUB, Heli cotylenchus i ndi C U B , Honhystera sp. , 
and Hemi cr iconemoi deB manqi -ferae. More substantial 
•findings on reproductive behaviour were provided by 
Ahmad it Jairajpuri <1980$ '81a, b; '82> and on host 
•finding and predatory behaviour by Bilgrami et_ al . 
<1984; '85a, b, '86; '88; '89>. 
The sum total activities of the nematode in a 
sense de-fines its behaviour and this is greatly 
in-fluenced by the envi ronment. Nematodes can recognize 
and they respond to several chemical signals. In 
order to locate -food or a mating partner the 
nematodes are directed towards the source of stimulus 
with the help of chemoreceptors. Evidences sre 
available to indicate that nematodes are attracted 
towards their hosts. Wallace (1958) observed the 
orientation of Heterodera larvae towards a 
concentration gradient of chemical substances 
secreted by the roots of the host plant. In 
laboratory experiments Klingler <1959> found that 
Pi tyl enchus di psaci moved towards a carbon dio'^jide 
source and suggested that carbon dio>!ide helps the 
5oi 1 inhabiting animals to locate -food sources such 
as plant roots or decaying matter. Mel oi dogyne hjapla 
and M. javani ca larvae were not attracted to 
concentrations o-f 1 - 20yC CO^ buf-fered with 
bicarbonate at pH 6.7 — 8.0 but responded to reducing 
agents such as sodium dithionite, cysteine, 
glatathione and ascorbic acid <Bird, 1959). Later 
Bird (1960) observed an accumulation o-f H. javani c a, 
H. schachti i larvae and adults, adult Pratylenchus 
mi nyus and various rhabditids around a capillary 
source o-f gaseous carbon dioxide. Peacock (1961) 
con-firmed the dependence o-f root-knot nematodes on 
the attractant substance -for locating and penetrating 
the host roots. The larvae o-f D. di psaci 
accumulated around seedlings even when separated by 
dialysis membranes and the larvae appeared to orient 
themselves along the concentration gradient o-f 
secretions released -from the plant <Blake, 1962). 
Klingler (1963; '65) observed that the movement of D. 
dj^£sa^i was a directed orientation < k 1 i not ax i s) and 
-further stated that nematodes were attracted to roots 
and germinating seeds and reached them by means of an 
oriented migration. The attraction was made possi-^le 
with chemical factors such as CO--, and amino acids. 
Doncaster 8< Seymour (1973) made observations on 
eleven tylenchid species and found that the -feeding 
was stimulated chemically by the host plant. 
Attractants persisted in the soil and influenced the 
nematodes even after the plants were removed (Prot, 
1 9 7 5 ) . Azmi St Jairajpuri (1977a> observed attraction 
°* Tylenchorhynchus mashhoodi, Helicotylenchus 
i ndi CUB, Hoplolai reus indi cus and Hemi cri onereoi des 
manqi ferae towards host roots. These nematodes showed 
a positive response in the presence of roots and the 
orientation was confirmed as a tactic response. 
Hi rBchreanni el 1 a oryz ae when subjected to various 
concentrations of horoogenates of cabbage, carrot, 
radish and onion was stimulated and attracted to 
cabbage and carrot but onion and radish suppressed 
the activity (Bilgrami et. at>. <1985a, 1 9 8 6 ) . 
The presence of sex attractants in nematodes was 
first observed by Greet <1964> in a free living 
species Panaqrolai reus rigi dus. Here attraction was 
mutual i.e., females attracted males and males 
attracted females. Green (1966; '67> reported the 
existence of male attractants in Blobodejra 
rOStoehi ensi B and H. schachti i. The attraction was 
evident in agar plates even when the females were 
killed or removed from the agar. Jones (1966) 
concluded that a water soluble attractant was 
secreted by receptive females which activated and 
attracted the adult males o-f Pel oder a teres. Greet 
etal. <1968> demonstrated that attractants secreted 
from females of G_!_ rostochi en si s and H. schacht i i 
were volatile in nature and able to diffuse through 
air and accumulate on agar blocks. Females of 
Cy1i ndrocorpuB 1onqi stoma and C. curz i i produced 
attractants which were species specific as well as 
sex specific <Chin ic Taylor, 1969). Heterodera spp. 
females produced more than one type of attractants 
and males also responded to attractants of more than 
one species <Green & Plumb, 1970). Green et al. 
<1970> observed that males of G^ , rostochi en si s 
attracted each other slightly but were much more 
strongly attracted to females. The females o-f 
Panagrel1 us si 1usi ae attracted males but males did 
not attract males (Cheng S< Samoiloff, 1971). In 6. 
rostochi ensi s and H. schacht i i attractants did not 
seem to be produced at any specific part of the body 
but were secreted from all over the body <Green ?< 
Greet, 1972). Santos (1972) failed to observe 
attraction of Mel oi doqyne ar enar i a « M^, hapl a and M. 
thamesi males to their females. ThiS phenomenon 
may be significant from the point of view that males 
in these species apparently played no role in 
reproduction as Meloi dogyne species generally 
reproduce by parthenogenesis. Attraction of male 
towards -female HopI ol ai mus i ndi cus was observed 
by Azmi ^ Jairajpuri (1977b>. Duggal (1978) showed 
that newly moulted virgin -females of Panagrel 1 us 
redi vi vus were attractive to as well as attracted 
towards adult males. Ageing virgin -females, 
however, slowly lost their attractiveness but 
remained responsive. The females o-f Chi 1 opl acus 
syrometr i cus did not respond to male secretions and 
the attraction of males to females varied with 'K£ 
experimental technique and was also dependent upon 
age and reproductive state of the individuals <Ahmad 
& Jairajpuri, 1980; 'Sla; '82>. The intensity of 
attraction depended on the number of attractant worms 
in both C^ symmetri cus and Cruznema 1ambdi ense (Ahmad 
8t Jairajpurij 1981a, b>. Huettel et_ ai.. (1982) 
showed that the females of the citrus race of 
Radopholus si mi 1i s attracted males of banana race but 
the reverse did not occur. 
Dusenbery (1976) subjected males and 
her mophr odi t es of Caenorhabdi t i s el_eg^ans to 
chemotactic tests and concluded that both preferred 
sodium over calcium, chloride over nitrate. They 
were attracted to sodium chloride hydro>:yi ions. 
cyclic AMP, pyridine and carbon dioxide in borate 
bu+-fer and avoided carbon dioxide in phosphate 
bu-f-fer. Huettel (1986) reported the presence o-f 
pheromone in numerous plant, animal and -free living 
nematodes which in-fluenced mating behaviour, while 
food -finding beha vi our (^  af f ec t ed by host released 
allelochemic messengers- Two types of receptors 
viz., chemoreceptors and surface receptors, used for 
recognition by nematodes were categorized by Jansson 
<1987>. Bone (1987) described in detail the 
production, diffusion and flow, response and 
reception of pheromones by nematodes. 
Although chemotactic behaviour may have wide 
implications, the present study has been restricted 
to the behaviour of the lance nematode, Hoplolai mus 
i ndi cus towards sex attractants. The infleunce of 
these attractants on the behaviour and activity o-f 
the nematode is assessed. An attempt has also been 
made to identify the chemoreceptors by staining as 
well as SEM studies. 
MATERIALS AND METHODS 
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Soi1 sampli nq 
Soil samples were collected from the lawn near 
Victoria Gate, Aligarh Muslim University, Aligarh. A 
-fair population o-f Hopl ol ai rous i ndi cus was found from 
the collected soil samples throughout the year. 
Processi nq o-f soi_l. sampl es 
The samples were processed by the sieving and 
decantation and Baermann's -funnel techniques. 500 ml 
of soil sample was placed in a bucket and thoroughly 
mixed with a small amount o-f water. The debris and 
stones were removed. The bucket was then filled with 
water to about 3/4th of its volume and gently stirred 
to make a homogenous suspension. This was left 
undisturbed for 20-30 sees to allow the heavy 
particles to settle at the bottom. The suspension 
was then poured through a coarse sieve <Mesh No. 9, 
pore size 2mm> which retained grass debris and other 
undesired matter. The obtained suspension was then 
passed through a fine sieve of 300 mesh number (pore 
size 53 urn) on which were caught fine soil particles 
together with the nematodes. The process was 
repeated thrice for a good recovery of nematodes. 
1 sol ati on of nematodes 
The final residue was collected in a beaker m d 
poured through a coarse sieve lined with tissue 
paper- The sieve was then placed on a Baermann's 
•funnel containing water su-f-ficient to touch the 
bottom of the sieve. The stem o-f the -funnel was 
•fitted with stoppered rubber tubing- The nematodes 
migrated -from the sieve into the clear water of the 
funnel and settled down at the bottom. After 36 h the 
nematodes were collected in a cavity block by opening 
the stopper. 
Handl i nq of_ nematodes 
The males and females of Hoplolai mus i ndi cus 
were picked with the help of a needle from the 
mixture of nematode sample obtained from the 
Baermann's funnel. 
Col 1ect i nq attractant s 
Attractants were obtained by incubating a known 
number of nematodes in 2 ml of saline for 24h. Before 
incubating, the specimens were treated with O.IX 
mercuric chloride solution for 2 min. 
Test for attraction 
Petri-dishes 5.5 cm in diameter were used to 
test attraction and study the influence of attractant 
dosage and response. The Petri-dishes were divided 
into three zones by drawing two concentric circles at 
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the bottom of the dish. The inner circle was of O- 5 
cm in diam. and the outer known as the reference 
circle was of 2.5 cm in diamter. The dish was thus 
divided into three zones, an inner zone, middle zone 
and an outer zone (Fig. 1.) The area^ and 
corresponding weighting factors of the three zones 
are given in Table-I. Weighting factors are obtained 
by dividing the area of the outer zone by the inner, 
middle and outer zones (Greet et al . (1968) - 0.57. 
water agar was poured into the Petri-dishes and 
allowed to gelate. One drop of the attractant was 
placed in the inner circle. To prevent the 
attractants from spreading unevenly over the agar 
surface a small piece of paper straw (0.5 cm in 
diam.) was placed in the agar in the inner zone and 
the attractant poured inside. Five nematodes to be 
tested were placed at various points on the reference 
circle. The distribution of nematodes was recorded 
after 4, 8, 12 and 16 h. The nematodes may be 
distributed in 21 possible combinations (Table - II>. 
Scores were ob^mned by summing up the products of 
the number of worms and each zone with their 
corresponding weighting factors (Greet et al., 1968). 
The scores were then converted to log scores. By 
this method, attraction of males towards a varying 
Fig 
The Petri—dish design -for testing sex attraction 
11 
Middle zone 
Outer zone 
Paper straw 
-Agar 
nner zone 
FIG 1 
TABLE - I 
Area and weighting -factors -for the zones marked 
on the agar plates 
Inner Middle Outer 
zone zone zone 
Area (sq mm) 20 471 1885 
Weighting -factor 94 4 1 
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TABLE - II 
Twenty one positions nematodes can occupy 
with their ranks and score 
Inner Middle Outer Rank Score Log score 
circle circle circle 
5 O 6 2I 470 2767~~ 
4 1 0 20 380 2.57 
4 0 1 19 377 2.57 
0
0 
1 
2 
0 
1 
2 
0 
1 
2 
3 
4 
0 
1 
2 
3 
4 
5 
1 
18 
17 
16 
15 
14 
13 
12 
1 1 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
290 
286 
284 
200 
197 
194 
191 
1 10 
107 
104 
101 
98 
20 
17 
14 
1 1 
8 
5 
o 46 
1 
O 
2 3 O 2.30 
2 2 2.29 
1 2.28 
0 3 2.28 
4 O 1 2.04 
2.02 
2,01 
1 2.00 
O 1.99 
0 5 O 1.30 
O 4 1.23 
O 3 1.14 
0 2 1 1-04 
0 1 4 0.90 
0 0 5 0.69 
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attractant source o-f 100, 2 0 0 , 3 0 0 , and 400 females 
was tested. Similarly, the response o-f -females 
towards a varying attractant source of 5 0 , 100, 150 
and 200 males was also studied- Each experiment was 
replicated fifteen times. 
Influence of male female ratio on attractant 
product i on ari^ d^  response 
To assess the attraction of males and females 
towards attractant source produced by a varying 
number of males and females placed together, the 
Petri-dish method described above was followed. The 
different combinations of males and females used to 
produce attractants were 1OO : 5; 100 : 25; 100 : 50; 
100 : 75; 100 : 100 <male : female) and 100 : 5; 100 
I 25; 100 : 5 0 ; 100 s 75 and 100 : 100 (female : 
m a l e ) . In all combinations the responses of both 
males and females were observed after 4 h. 
T^ s^ t_ f_OQ act i vi ty 
The activity of Hoplolai mus i ndi cus was observed 
on CCTV system. The activity was meajjured in terms of 
head movements of the nematodes. A swing of the head 
to one side and then back to the starting point was 
considered as one wave. Activity was studied in small 
plastic cavities. Each cavity was filled with 0.5 ml 
attractant and a single nematode o-f opposite sex was 
placed in the solution. The activity was recorded orr 
videotape -for a period of 5 min at 3 h intervals. 
There were ten replicates, 
Stai ni nq 
To stain the secretions emanating -from the 
sensory structures or any other part o-f the nematodej 
the specimens were immersed in a drop o-f 0. 1X 
Coomassie brilliant blue R-250 placed on a glass 
slide. The mount was sealed and observed after 24h. 
To observe the secretions released in the presence of 
sex attractants 50 nematodes of both the sexes were 
kept separately for 24 h in the se>: attractants of 
the opposite sex. Then an equal amount of stain was 
added. The mount was sealed and observed after 24 h. 
Scanni nq electron mi croscopy 
Freshly isolated H. i ndi cus were fixed in 3"/. 
gluteraldehyde solution for 90 min, washed in 0.05 M 
sodium phosphate buffer several times then post fixed 
in 2X osmium tetroxide for 2 h at room temperature 
and finally washed again in buffer. The specimens 
were then dehydrated in a graded alcohol series and 
critical point dried using carbon dioxide as the 
transitional fluid. Dried specimens were mounted on 
16 
stubs using a double sided adhasive tape, coated with 
30 nm gold and examined with a Hitachi S 2300 
scanning electron microscope at an accelerating 
voltage o-f 15 KV. 
RESULTS 
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Hopl ol ai Btus i ndi cus on the whole were sluggish 
nematodes and their movement on the agar plates was 
slow and lethargic. The males seemed to be slightly 
more active than the -females. 
Attract ion 
It was observed that -females were attracted to 
male secretions and males to -female secretions, the 
latter response being more pronounced. In the absence 
of -female secretions, the distribution of males 
corresponded to ranks 1, 2, 3 and rarely even to 4 
with mean log scores as 0.91 confirming to an almost 
random distribution. However, in the presence of 
female secretions, the distribution corresponded to 
higher ranks indicating a positive response a-fter 4 h 
<P < 0.05) <Fig. 2 S< 4 , A ) . In stronger attractants 
produced by a larger number o-f -females, the male 
response was correspondingly greater (Fig. 4, A>. 
Compared to the attraction of males towards a 100 
female source, the response towards a 400 females 
source was significantly greater <P < 0.05). Over a 
period of time i.e., from 4 h to 1h h the male 
response towards all attractant sources showed little 
deviation. The decline was very slight and 
insignificant <P > 0.05). 
Fig. 2 
Attraction of males to female secretions: 
iPi - Control; B - 100 females; c - 200 females; 
D - 300 females; E - 400 females) 

Fig. 3 
Attraction of females to male secretions: 
<A - Control; B - 50 males; c - 1OO males; 
D - 150 males; E - 200 males) 

Fig. 4 
A - Attraction of males to -females in terms o-f mean 
log scores (derived -from Fig. 2 ) . 
< >; >! Control; • — 
O O 200 -females; 
O O 400 females) 
100 females; 
300 -f emal es; 
B - Attraction of females to males in terms of mean 
log scores (derived from Fig. 3 ) . 
(>; >; Control; • S 50 males; 
O 0 lOD males; • • 150 males; 
O O 200 males) 
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Similar observations were recorded -for the 
response o-f -females towards the males. The 
distribution o-f -females in the absence o-f attractants 
corresponded to ranks 1, 2, 3 and rarely to 4 with 
mean log score o-f 0.92 showing a random distribution 
<Fig. 3 St 4, B>. In the presence o-f attractants, 
however, the distribution corresponded to higher 
ranks a-fter 4 h with a greater mean log score except 
towards the 50 male source <Fig. 3 ?< 4, B>. The 
response o-f females was not as pronounced as that of 
the males and neither was there a corresponding 
increase in attraction as the number o-f males 
producing attractants increased <P > 0.05>. The 
females did not show a positive response towards the 
50 male attractant source (P > 0.05) and towards a 
100 male source attraction declined and became 
i nsi gni-f i cant a-fter S h (Fig. 4, B> . Towards the 150 
and 200 male source attraction o-f -females remained 
positive upto 16 h. 
Inf 1 uence of m a^ lje f emal e rat i o on at tract i on (Fig. 5 ) 
When the attractant sources contained a fi:>;ed 
number o-f females but a varying number of males, the 
response of the males was positive for all 
combinations (P < 0.05) and varied only slightly. 
The female response was significantly different and 
Fig. 5 
A — Influence of male female ratio on Be>! attraction, 
< Control; O O Males; O O Females) 
B - Influence of female male ratio on 5e>: attraction 
< Control; O O Males; O O Females) 
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it increased gradually as the number o-f males 
increased. Significant attraction occurred only in 
100 : 75 and 1 DO s 1OO female male ratio <P < 0 . 0 5 ) . 
When the attractants were produced by a fixed number 
of males and a variable number of females, the 
responses of the two sexes was just the opposite to 
what was observed earlier. The female response 
remained significantly positive for all combinations 
<p <0-05) but showed a variation with increasing 
number of females. The male response was 
insignificant when the female number was 5 and 25 <p 
> 0.05) but thereafter showed a significant increase 
< p < O.05 > . 
Ac t i y i t y_ (Fig. 6 > 
Hi., indicus Imoved very slowly and activity in the 
absence of female secretions corresponded to a mere 
17 waves/5 min at 3 h. Over a period of time from 6 
to 9 h the activity declined further. In the 
presence of attractants of 2IQ0 females the maximum 
wave frequency corresponded to a mean of 34 waves/ 
5min and was significantly more than the control <P 
< 0.05>. In attractants produced by 100 and 200 
females activity was slightly reduced but remained 
significantly greater than the control <P < 0 . 0 5 ) . 
Fig. 6 
A - Activity pattern of males. 
<>: >; Control? O O 100 femalesj 
O O 200 females; • 0 300 females) 
B - Activity pattern of females. 
(>: >! Control; O O 100 males; 
O O 200 males) 
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FIG 6 
The maximum activity o-f -females in the absence o-f 
male secretions corresponded to mean o-f 13 wavesNS 
mi n a-fter 3 h and declined -further as time elapsed. 
The maximum -frequency occurred after 3 h in 
secretions from 200 males (P < 0.05>. After 6 h and 
9 h activity declined slightly though insignificantly 
(P > 0.05>. In attractants produced by 100 males, 
the female activity was significantly greater than 
the control upto 9 h observations <P < 0.05). 
Sensory structures 
Nematode chemo—sensory structures sre generally 
secretory in nature producing a protenaceouE 
discharge. As expected, amphidial secretions stained 
prominently suggesting it to be an active 
chemoreceptor <Fig. 7>, The labial papillae 
apparently did not produce secretions and scanning 
electron microscopy failed to reveal neither the 
inner nor the outer labial papillae <Fig. 8, A ?< B>. 
There was also no secretion from the scutella which 
is a plate or shield like structure without any 
opening <Fig. 8, C t< D>. In females, however, a 
ooas 
vaginal discharge similar to secretions from amphidsL 
observed <Fig. 7 S< 8,E> and in males the tip of the 
spicules, which are also sensory produced 
protenaceous secretions <Fig. 7 & 8,F>. When the 
individuals were treated with attractants of opposite 
sex and stained there was apparently no 
difference in the staining of the secretory products 
and no new secretory areas were detected. 
Fig. 7 
Stained Becretions of H. indicus 
A - Amphidial secretions 
B - Vulval secretions 
C - Spicular secretions 
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FIG. 7 
F i g . 8 
S c a n n i n g E l e c t r o n M i c r o s c o p y of H. indJCUS 
A — e n f a c e 
B - Anterior end 
C & D - Scutella 
E - Vulva 
F — Posterior region showing spicules 
28 
FIG. 8 
DISCUSSION 
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Like other species of nematodes, H. i ndi cus 
males and -females also produced attractants and 
responded to them. Earlier studies on this species 
by Azmi ?< Jairajpuri <1977b> had revealed that only 
males were attracted towards -females. One reason -for 
such a disparity in the results may be the dif-ference 
in the experimental techniques but a more important 
factor may be the potency and stability o-f the -female 
attractants. It may be pertinent to note that the 
-female response is quite weak even at 200 male 
dosage. Mutual attraction o-f both males and -females 
in not an unusual -feature and has been reported in 
several -free-living species such as Panagrolai mus 
r i qi dus (Greet, 1964) , Rhabdi ti s pel 1i o <Somers et 
SLL- » 1977) , Panaqrel 1 us redi vi vus (Duggal , 1979) and 
Cruznema 1 ambdi ense (Ahmad 8( Jairajpuri, 198ib>. On 
the other hand many species produced only male 
attractants. This -fact may be concievable in the 
cyst nematodes Globodera rostochi ensi s and Heterodera 
schacht i i (Green, 1966) , where the -females are 
sedentary. Why it occurs in Pel Odera teres (Jones, 
1966) , Cyli ndrocorpus 1onqi stoma and Cj^ curz i i (Chin 
^ Taylor, 1969), Acrobel oi des sp- (Jairajpuri ?< Azmi, 
1977) and Chi 1 opl acus symmetr i cus (Ahmad ?< 
30 
Jairajpuri, 1980) may be di-f-ficult to explain in the 
light of the assumption that mutual attraction may be 
a more e-f-ficient mechanism for locating mating 
partners. 
Dosage dependent attraction has also been known 
in nematodes like P. si 1usi ae <= red!vi vus) 
(Balakanich ?< Samoilo-f-f, 1974) and C. syrometr i cus 
(Ahmad ?< Jairajpuri, 1981a> but in all these species 
increase in attraction did not occur beyond a 
particular dosage. In H. i ndi C U B , however, male 
response to female attractants showed a continuous 
increase with higher dosage, but the female response 
to male attractants did not increase after 150 male 
dosage. One reason for this anomolous behaviour may 
be that the male chemosensory threshold concentration 
is very high. An interesting aspect of attraction 
was that it did not decline as time passed indicating 
that attracted individuals were retained near the 
attracting sources- This retention may partly be a 
consequence of declining activity rather than a 
persistance of sex attractants. 
There appeared to be no interacting influence of 
one sex on the other in either production of 
attractants or response as an increasing number of 
•femaleB in a male ; female ratio, the male response 
also increased gradually, while the females remained 
positive and constant. In the reverse condition the 
response of the two se>;e5 was reversed. Physical 
contact between the different se>:es apparently did 
not interfere in the production of the attractants as 
was the case with Ni ppostronqylus braz i1i ensi s <Bone 
?< Shorey, 1977) and C._ 1 amb'on'ai ense (Ahmad ?< 
Jairajpuri, 1981b). Such an unrestricted production 
of attractants even in the presence of the opposite 
sex would definitely mean large scale matings and as 
such may be a result of selection pressure. 
Among the anterior sensilla, the amphids atr e 
perhaps the largest and most complex having the 
greatest number of nerve endings or dendritic 
processess and a comparatively large amphidial 
opening (Wright, 1980; Coomans ?< De Grisse, 1981). 
Hence, it should be expected to produce a copious 
amount of neurosecretory products as reported in M^ 
inc^gnita^ Scutel1onema brachyurum, Ty1enchulus 
semi penetransj Bel onol ai mus 1 onqi cuadatjjs , 
Pi tylenchus di psaci ^  H. galeatus and Xi phi nema spp. 
< Pr eroachandr an et^ al . , 1988) . A strong esterase 
reaction has also been reported in Mj^ javanica (Bird, 
1966). However, the inability to stain secretions 
from the inner labial papillae which have minute 
pore-like openings, should not be interpreted as lacf? 
oi secretions because the quantity may have been too 
small to stain effectively. The apparent absence of 
the inner labial papillae, nevertheless does warrant 
•further investigations. The scutella sir e generally 
covered by a disc —like plug (Coomans %t De Grisse, 
1981) and this way preclude the e>; i t o-f 
neurosecretory products. It h a s , however, been 
suggested that they may be selectively permeable to 
stimuli (Coomans ?< De Grisse, 1 9 S 1 ) . Like some of the 
anterior sensilla, the spicules have minute openings 
at their tips and the dendritic processes end just 
behind them. Active secretions by the spicules 
suggests their possible chemosensory role. Vaginal 
secretions may be difficult to interpret from a 
sensory point of view as no sensilla occur in the 
vulval region of H. i ndi cus. It probably represent a 
vaginal discharge and it may be tempting to suggest 
its role in the sexual response of males. 
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